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Summary
The immunoaffnity column (IAC) methods using specific antibodies against mycotoxins have been developed. The use of IACs in the cleanup step of mycotoxin analysis provides a number of advantages over the conventional chemical methods, such as highly specific, simple and rapid, and saving toxic solvents. Recently, with the availability of commercial IACs for several mycotoxins, the IACs have become the powerful tools in the cleanup stage of mycotoxin analysis. However, there are some disadvantages of commercial IACs also. One of the major disadvantages is cost of IAC. To solve this problem, methods of regenerating IACs for reuse have been investigated. Other disadvantages are low and varied recoveries because of low mycotoxin affinity of IACs. In general, aflatoxins (AFs) are eluted with methanol from IAC. However, AFs are decomposed during evaporation of methanol eluate. To avoid this decomposition, acetonitrile elution from IAC was very effective. In the case of IAC for ochratoxin A (OTA), low recoveries result from low OTA affinity of antibody at pH condition other than neutral pH. By introducing 10 mM ammonium acetate buffer (pH 6.6) into the washing steps of IAC, high and stable recoveries of OTA could be achieved. Because of low toxin affinity of antibody against deoxynivalenol, only a small portion of sample solution can be applied onto IAC. To solve this problem, the combination of solid phase extraction column and IAC was effective.
Introduction
The conventional chemical cleanup methods for mycotoxins consume large amount of time and toxic solvents such as chlorinated solvents, and sometimes require practical experience. Furthermore, from a viewpoint of the earth environment and human health protection, we analysts are asked for reduction in the use of toxic solvents. Under these circumstances, the Immunoaffinity column (IAC) methods using specific antibodies against mycotoxins have been developed. In spite of the above advantages of the IACs, there are some disadvantages of commercial IACs, such as low and varied recoveries of mycotoxins, and high cost. In some cases, low recoveries result from low mycotoxin affinity of antibody or insufficient antibodies bounded onto the gel of IACs. As a result, some kinds of IACs are easy to affect by loading solutions such as sample solution and washing solution. In this paper, some problems of commercial IACs and theer solutions are mentioned.
Cost
One of the major disadvantages is cost of the commercial IACs. Because, IACs require use of larger amounts of antibodies than other immunochemical methods, cost per assay is too high. In Japan, costs of commercial IACs are 3 to 10 times higher than solid phase extraction column. To reduce costs, methods of regenerating IACs have been investigated. I have reported the reuse of AflaTest column (VICAM, Watertown, MA) in 1999. By washing used column with phosphate buffered saline (pH 7.4, PBS) and 48 hours regeneration time in the refrigerator, AflaTest was usable at least 6 times. Santos and Vargas reported that OchraTest column (VICAM) could be reused only one more time by regeneration with PBS washing and keeping at 7 to 8 •Ž for 1 month. By washing the used column with water and allowing the column to stand for 24 hours at room temperature, the ZearalaTest column (VICAM) could be regenerated at least 3 times without altering their performance and without affecting the results of repeated determinations. The DONTest column (VICAM) could be reused up to 2 times (personal communication). To reduce costs of IACs, further research is needed on techniques for the recombinant technology, which will provide a uniform supply of large amount of antibodies needed for IACs preparation. OTA solution including 5 ng of OTA in methanol-PBS (1:10, v/v) was applied onto immunoaffinity column, followed by washing with 3 ml of water. OTA was eluted with 3 ml of methanol into Silanized amber screw top vial. Eluate was evaporated to dryness under gentle stream of nitrogen gas at 40•Ž. Residue was dissolved in 1 ml of acetonitrile-water-acetic acid (30:70:1, v/v/v). One-hundred ml of sample solution was injected into HPLC-fluorescence detector. Average of duplicate measurements were represented.
Deoxynivalenol
Typical analytical procedure of IAC for DON is as follows. Sample (wheat or barley) was extracted with water in the presence of Polyethylene glycol 8000. After filtration, only 1 ml of filtrate was applied onto IAC, followed by water washing. DON bound on IAC were eluted with methanol, and detected by HPLC-ultraviolet detector. If large volume of sample solution can be loaded onto the IAC, lower detection limit could be achieved. However, more than 2 ml of sample solution could not be applied onto DONTest (VICAM) as shown in Fig. 1 , although binding capacity of DONTest was found to be 1.5 pg per column (Fig. 2) . These phenomenons might be observed because of low toxin affinity of antibody against DON, and ingredients from sample origin may affect antibodies of DONTest easily. To remove the ingredients of sample, pre-column cleanup should be done. By introducing the multifunctional cleanup before IAC, up to 10 ml of wheat sample solution (2.5 g equivalent to sample) could be applied without affecting the recoveries (Fig. 3) . . After discarding the first 3 ml of eluate, eluate was collected into flask. After evaporation, residues were dissolved in PBS (0.25 g sample/ml). Two to 10 ml of PBS solution was applied onto DONTest. Averages of duplicate measurements were represented.
In conclusion, I would like to ask the manufacturers the following things; set up the cost of IACs suitable for routine analysis of mycotoxins, temperature management under transportation to prevent from denature of antibodies of IACs, and development of more stable antibodies.
